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HMH»*®f6H] 

-Bam 

A-L-B-X-B-L-A (I) 

^S*ff*y>*-&wU XttA-L-Ba^tf-fc^Mrff^S****- 
fta%"i*. ) 

• ^SnSDNACD2*^S>r>*-^b^>K^n^y>^rSi^^T-t5 
M**7] -85* CD T£$ft£fclM&i©A-L-B 

htf&5$ (II) 
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^ XlitS (III) 



H 




H»#«8] -W (I) T?*atl*ft6«#, « (IV) 
[ft 3] 




Xtt, -CO-IS, -CO-CH = CH-CO-l, -CO- (CH 2 

) 4 -co-i, xtt, -co- (p-c 6 h 4 ) -co-mT*mt$tiz>m*7jk 
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*. ) 

n a ®#£<z>&2S!*i&£ H>^-^h7>K^Dx'j> * -r * m 

ImlmPyT'^WIIt-fea^l 0{C|a«©££ o 
• [»*ai2] 4$£©&«@B?!ltf, TGGC^b<ttGCCAX«^-tie> 

nt *s 1 5 ] tto&s&if 1 2 tzmuommmfWs. 
mmomm^mm] 

[0 0 0 1] 

8s, 2*^DNA©^m »\ r*l6<0'ft-&«&M^fcB|ilj|aj*»K:B8t 

So 

[0 0 0 2] 

t h4V A^ps?x^ Mciuae*© r&*©«tt-Hj •e&S^jfrfr?©!^ 
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m$z *ftj$vHttic£» u t ^ < ©« b w^wse &»c o v% & » y 

IBS*!!*; ^^"J--VRJ:oTig«Snfc$i4#I* { #<, 

t fc «> t «4«#3S* U * © t? ttfc < , fc<D&*maj^®ft% £313 v * 

[0 0 0 3] 

hX mm t 3 3 i: £ *. 
DNA©-*^Sr^axU>^^-ti:§^ 
^ [0004] 
[ft 4] 

Intersirand 

°NA Cross-Linked DNA 

[00 0 5] 

#JC*fL-C*fl»Ctt^fll&*l/T^<5Si:^»6»tlTVAS (S.B.Rajski and R 
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.M.Will iams, Chen. Rev., 98, 2723-2795(1998).) . 

(D7fl'*fl/tt>ffl*&M£'?££%tlX^Z> (P.D.Lawley, J.H.Lethbridge, P.A. 
Edwards, K.V. Shooter, J. Mol. Biol., 39, 181(1969).) . 
[00 0 6] 

%ztix^&tt$t®&ft&®£LX&, ^^-rv>f hv>fi/>, ^f;7^ 

[0 0 0 7] 

[ft 5] 



[0 0 0 8] 

rft£©V>f hv>f >>>^>f r«nS?x;/^X#- K (mechlorethamine) & 

iCftK^ftTV^ (a) S.-J.Lee, F.C. Seaman, D.Sun, H.Xiong, R.C.Kelly, L. 
H.Hurley, J. Am. Chem. Soc., 119, 3434-3442(1997); b) J.T.Millard, R.J.S 
pencer, P.B.Hopkins, Biochemistry, 37, 5211-5219(1998); c) T.Fujiwara, I 




o 



Mitomycin 

ff-CG-ar 

3-.GC-S 



CarzlnopMRn 
S-GNT-tf 



Mustard 

S-.GNC-S' 
3-.CNG-5' 
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.Saito, H.Sugiyama, Tetrahedron Lett., 40, 315-318(1999).) 0 bfrV* -t 

a x y y V fg £ £ 1* 5 - £ iWa b ft x v % s v x # - F c «fc 5 >f > # - ^ h 9 > K 

"f^i&V\ (Y.-H.Fan and B.Gold, J. Am. Chen. Soc. , 121, 11942-11946(1999) 
• .) . 

[0 0 0 9] 
[0 0 10] 
[0 0 11] 

[ft 6] 
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[0 0 12] 

T^SHSA-f^U V (1) ©DNA7/I/*/bftttfclWrLT£fc. £© 

M^;*;^? (1) «M#>fv-£^$LT&^T^$*i& 
[0 0 13] 

[ft 7] 




[0 0 14] 

D N APf»©#jt©&g|2#flCft L TJSiRttlC #7/1/7/1/* /l/ft-f & £ £ « 

(j£tK BttDNA©*atS!J5&l8BI'e*«ft?fc»36&3SU At*DNA©*3S 
©Hteft£l,.#6ftS*3i«:a*U LttA&tf B©ft4*#B6fe|gteSiM&S y 
^ >#-£^U R»7/l/*/l/S*if©^«Sr^t. ) 

©«Bfe3rr*a?*a* 11-83591 . 

M©#-? £Jlfc3:g£ ©X T?3t*§ L J: V> D N A-f > # - 

[0 0 15] 
#18151 (I) 

A-L-B-X-B-L-A (I) 
**©BttDNA0**»!Wt:B«^«6ft4MII5tftwU &*©A« 
D N A©&«©-««£ L#6ft£||jtfcS*U L tt A&tf B ©ft$ft&&ig 
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[0 0 16] 

# M (7 a-d) £, ^tC^t^^r-A, 
[0 0 17] 
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[ft 8] 




O 



[0 0 18] 
[0 0 19] 
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[0 0 2 0] 

&3*f. ) 

# iCtotMbfe. tt&m (7 a-d) S?75 nNW (3) lC*#l 

EtO) 2 P (O) CHCOgE tjfc£©tf>f5^?fca©t^t:ffivvtx*<5 t 
(2) #&*lfcx;*f7l/* (2) £NaBH 4 fc£CD&M?Kiit» 

fc£T?3g7Bl/T7^/fti:U ZltUCl -*^-3 --hP-5-hU ?OP 

7-fe^;W5^^/-^S:M/S$«^5^^-;b-tfn-;i/ft^ (3) t?& 
. z:tiS:l&EtM'fc^iCJ:';-bDaS:aS7tbT7^/a^U mica® 
0 ®KfoVm.HU>fyftm. £tt\t1} MR- fr*J4 (CD I) 

^ a*S3fcKlJ:»jn«#ft#« (4 a-d) £"tSo ^ffi®IXf^ 
H&m^dWWl/tiBlBA^VK* (5 a-d) fcU r^CD I fcJ8V*T?S 

fcRjS3*TBtt©flS-6« (7 a-d) iibfc. 
[0 0 2 1] 

*#W*IWBl/fcfl;£1& (7 a-d) ftfiflCbT, *#»tC«l»t*. 
£&©18&S&t>*l 5£3S©DNA#fcJBV*T2UlkLfc. 
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5* -TTACAGTGGCTGCCAGCA-3* (ODN-18) 
3* -GTCACCGACGGTCGT-5' (ODN-15) 
Z1CDODN-1 8 05' m&m:r'*VZ»V K (TXRe d) TffcKLfeS* 

[0 02 2] 




[0 0 2 3] 

ISiBL/feDNAtC, (7a-d) , AtMffilCj: »J I m I mP 

yZmabX, DNA#y=fV-K:*t*5ft-&® (7a-d) ©-f>#-*l^ 

[0 02 4] 

l/->lttTXR-l 8 (3/iM) fcODN-15 (6a*M) ©#<Z>^-&&^ 
U 

t/->2&TXR- 1 8 (3/iM) t0DN-15 (6am) IClmlmPy 
QOOjtM) fcSSfl&Ufcfft'&feasU 
l/->3ttTXR- 1 8 (3 (tM) tODN - 1 5 (6 /ttM) lCft-&ft (7 a 
) (5 0/tM) »bfei^^U 



1 1 
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1/->4&TXR- 1 8 (3 /iM) ilODN- 1 5 (6 fiU) (7 a 

) (5 0/tM) MlmlmPy (10 0<tM) fc^&DLk^fcatU 

1/->5BTXR-1 8 (3 (tM) tODN-1 5 (6 /iM) Kit^m (7b 
) (5 0<iM) MlmlmPy (100/tM) SrSsflllLfc^&zRU 

b-V6«TXR-l 8 (3 nM) i:ODN-l 5 (6/iM) Mt£$> (7 c 
) (50/iM) MlmlmPy (10 0/tM) £8l;&iJLfe^-&&3tU 

I/->7ttTXR-l 8 (3 nM) tODN- 1 5 (6 #M) fC{t-&^ (7 d 
) (5 0/iM) StflmlmPy (1 0 0#M) SSIbfel^Bt, 
[0 025] 

9 *©fg3i, (7 a) u^mx'itRmimn/ummx^tjtij^r^ (v 

->3) , ImlmPy^finL «WDNA77^>MXR- 
1 8«W^©^VVt>KK:Mbfe (l/->4) . fflt©:*'*-*- fcfcofc^ 
ft (7b-d) Ttt, MWti I m I mP y J:|fS LTt l/->4 Tl^ 

(l/->5, 6, 7). 
i*v&©*£RM&6* (7 a) 1 1 m I m P y Siffi Ifef^CiftT^fe 
DNAtUdv-TXR-1 8C#*-*fiJ$#firofe£i:Sa%l/'CV*<&. 
[0 0 2 6] 

^ *ffl"C&5££&8l^f§fe«>K:, ±©* h 5 > F (TXR-18) i:T©^h 
5>F(TXR-18R) Sgg^tC^^;i/Lfe*';rrT-^e)^S2M©DNA 
ft£EVNfc||«frofco HP** ftffB©TXR-l 8fcODN-l 5©»fc, & 
ICaVtODN- 1 5RtTXR-l 8 R£©#£M^fc. 

5' — CAGTGGCTGCCAGCA- 3* (ODN-15R) 
3' — GTCACCGACGGTCGTATT — 5' (ODN-18R) 
tlbfcTXR-18RS, Knai/fcODN-1 8R©5' 3Hffi®*T*yx 1/ 
y K (TXRed) T?#Hl/fcS* l/rffTT?**. 

$ &£Cl©^K:W«ft*:LTfc©S* KTXR- 1 4WTXR- 1 

4R£Jg^fc. 

5' — TTACAGTGGCTGCC — 3' (ODN-14) 
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3* — CCGACGGTCGTATT — 5' (ODN-14R) 
£ft&©^SB8IttV*"f*lfcODN-l 8XttODN18R05' 5fMl©& 
ISIi»3fcHCK:a«J:^C|8tfS*lTV^* Q TXR-14H BfffBbfcODN- 
14©5' JmmitT-irV^X/V K (TXRed) -eBBl/feS * I/** KT*& 
»J, H^ltC, TXR-14R1J0DN-14RO5' ^M^y-^^Vv K ( 
TXRed) t?#Kl/fc3t^l/*f-KTf**- 
[0 0 2 7] 

iCD«f*%H2JCBnffK:ft*)6Wfcl/T^-r. S2© 
l/->lfcL TXR-1 8 (3/ttM) tODN-1 5 (6 M 

l/->2«, TXR— 1 8 (3 fiM) iiODN- 1 5 (6 fiU) Kit&® (7 
a) (50/tM) MlmlmPy (100/iM) fc#inL U 
l/->3tt, |tf|Sl/-^2K:fe^-C, $£>JC9 or-e2 0M«aL/m 

l/->4tt, talBb->3fcev>T, $^IC3 7lCT'2^KT/V* , JB5iy>^ 

1/->5H ^S0TXR-14l:atU 

l/->6tt* TXR-1 8R (3 tiM) i:ODN~l 5R (6 mM) <Dfr®m 

l/->7Mu TXR-1 8R (3 aM) HODN-1 5R (6 am) 
(7 a) (50/iM) StflmlmPy (1 0 0 fiM) k^Mb fc#£&asU 
P->8«, |WBl/->7|CfcHT, S^C9 0TCt2 0^|I|WIbm 
9 01CT-2 

l/->9li, !9!Bl'->8fC;i3^T, 7TJ-C2l»IS7^/*yffitU>» 

1 Ofct, WTXR- 1 4 R£*1\ 
[0 0 2 8] 
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7#*yh%AP (alkaline phosphatase) #LS1"§ fc8clM£#i*4>L;fc (>- 
>4&tf8) o ^O^^^BlUc^tfe^a^JKUT^y^T^ 
gfr-Clf-^re&Sril&St^bfc (^->5&tn 0) e 
ZG>nm%i%l** fo^m (7 a) tImImPy{Cj:oT, DNAt'JJ7- 

% [0029] 

3*1 e,©^ eu-)i-J$#v*-flsmT$FCPlziy*jzi>f-hft ( 

7 a) ltbZU-)l-4 $#9-ft<Dl&.gmWMW.<Dn>-)\/ (*) P.B.Dervan, et 
al., Nature, 282, 111-115(1998); b) T.Fujiwara, Z.-F.Tao, Y.Ozeki, I.Sal 
to, A.H.-J.Wang, M.Lee, H.Sugiyama, J. Am. Chem. Soc. , 121, 7706-7707(19 
99).#M) KI^ofcMJT^ P<D&ftr<DfrDNA*%}m&<Jy&-XV ! 7y 

F9D^'J>^tSrt^ib*tfi:ot 0 ^i (7 a) h ImlmPylCj: 

3-0*-* h^yFtuxvytWommzmsiz*?. 

[0 0 3 0] 

^ jy*-7.v?yvtuxvyzw<Dimmmmm&*m$Lt^ 

ZQik-gm (7 a) i:ImImPylCJ:S^>^-Xh7>F^nxy 
SB^M-aS^I-SfcAlC. ImImPyi:f603S©M;7^ F#&TT*<© 
^fb^ (7a) C)?n^'J>^fif5lCtt^fe. I0»Sffltfch'J7 

[0 0 3 1] 
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ImlmPy: X = N.Y = N.Z = CH 
Imlmlm: X=N ) Y=N,Z=N 
bnPyPy: X=N. Y = CH.Z=CH 
PylmPy: X = CH, Y = N, Z m CH 

[0 0 3 2] 

• fflt>, ImlmPyS, X=NT% Y = N"£, Z = CH©%OT*$lJ, 
Imlmlmtt, X = N^ Y = NT% Z=N©%©T-&y, 
ImPyPyte, X = NT% Y = CHf, Z = CHO%Otfe9, 
PylmPy}*, X = CHT% Y = NT*, Z = CH©%©T-&S 0 

l/->ltt, TXR-1 8 (3 fiM) fcODN-1 5 (6 fiM) ©#-©^-&£ 

l/->2«\ TXR— 1 8 (3 fiM) t O DN — 1 5 (6 /tM) KHfc#ft (7 
a) (5 0/tM) MlmlmPy (10 0/iM) fcSsiflLfc^fc^U 
^ W>3», TXR-1 8 (3 fiM) fcODN-1 5 (6/tM) fcft^fc (7 

a) (50#M) 01mlmlm (100 mM) £8^&nbfc#-&£3tU 

l/->4&, TXR-1 8 (3 jttM) fcODN-1 5 (6 jttM) Cfc#4& (7 
a) (50aM) StflmPyPy (10 0/tM) £&j&Hbfc«-&i&^U 

l/->5tt, TXR-1 8 (3 mM) tODN-1 5 (6 /iM) iCft^fe (7 
a) (5 0/iM) StfPylmPy (10 0/tM) fc»J|Il,fc*&SjaVf . 
[0 0 3 3] 

ImlmlmSfV^ (l/->3) VxTfcSMSttSi 1 fiT1" 

1 5 ffi!£#2 001-3048738 
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dna©-* v%-% v V V7.vy yU.%1$fcXh^ , & 1 k. : mhx^h<, 

[0 0 3 4] 

fc£4fe (7 a) i: ImImPyK:J;S-f>^-Xh7>K^a^U>^Sf5lC 

& w &&s©mastfu© mm & -sums: e> fe «> « ©&go % ^ tzm 

5' — [TXRed] — TTACAGTGGC— (T) n -GCCAGCA-3' 
3' — GTCACCG- (A) n ~ CGGTCGT— 5' 
5' 5idg$[<Z)TXRe dtt, RCll^t. 
• n = 0©t§£-©, ±®Ot)©5:TXR-l 7 fc*U TiO^O^ODN- 1 
4 il^-rs. n=l©^£©, ±4£©=&©$:TXR-1 8£ffcU T^©*©* 
ODN- 1 5 n=2©*£©, ±$©%©&TXR- 1 9 fc$5U T 

a©fc©$:ODN- 1 6 £ffc1-6o n=3©^-£©. ±l0t)O$:TXR- 2 0 
fcffcU TS©%®?:ODN-17i:it& 0 
[0 0 3 5] 

i®IS*fe, 05lC®®CftfoS^X£l/TaVr. 05© 
l/->l&, n=0© : fe©T*, TXR-1 7 (3 /tM) kODN-14 (6/t 
M) Kfc&m (7a) (50/iM) WlmlmPy (10 0/tM) fc*flHLfc 

1/-V2lt n = 1©%©T% TXR-1 8 (3 /iM) tODN-15 ( 6 /i 
M) (7a) (50/tM) ^ImlmPy (10 0/tM) SSIlfc 

1/->3H n = 2 ©%©*?, TXR-1 9 (3 /iM) tODN-16 (6a 
M) Kfc-te® (7 a) (5 0 /iM) 0ImImPy (10 0 /iM) fcSsilll/fc 

l/->4tt, n=3©=fe©T% TXR-2 0 (3/iM) ilODN-17 (6 n 
M) KHt£« (7a) (5 0/iM) M'lmlmPy (10 0/tM) SrSsfltll/fc 

[0 0 3 6] 
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d©5JS*. n = 0©|§-& (1/->1) fc«#<^n^U >?ft*:$m?Z>zi: 
ttTSft*»ofe^ n = 2 ©#-& (l/->3) &CfcVAT&ftfc$^T£fcn= 1 
©^& (t/->2) £(S$©£;iift&>f >#-*h7>K*nxy;/*Rj&#jg 

3otV^rt»ofc. L#L&#£, n=3©#& (U->4) £«2 0 
%«© # n U > * ##883 £ i: if* o fc, 
[0 0 3 7] 

se>ic, ^^i^^^fiit©H^s;^#^cov^T : &^l^seofeM^ 

Texas Red-18 (3 /tM> IC&LT, (7 a) , ImImPyHft-?*l2 

o 

d*l&©IS*» (7 a) fcImImPy&£K:j:St&W»>f;>*-;* h 

fct-TSDNA-iM bfCC^^t-f^^-^h^^K^n^y^^-rSlg* 

[$&U§©|gig©ffil8l] 
[0 0 3 8] 

#8!fB©-« (I) 

A-L-B-X-B-L-A (I) 

^tiSy>A-^l, X»A-L-B3>/K-*>h£iiS-&£-frS;*^- 
&a**„ ) 

fc£#«> 20© (A-L-B) n>5K-#>h&X^-if-XT'*B:£K:3ilg3 
i2r«&££t*S3i:&#3££?£fc©^&<5. 
[0 0 3 9] 

(a-l-b) n>^-^>b©tfj©B««, DNAQmmmzwmti* 
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mt%. ) fr*>mm2tiz>fc¥mM&zx&v> ztit-nmigzmx*)*^ 

\^X\t, a) P.B.Dervan, et al., Nature, 282, 111-115(1998); b) T.Fujiwara 
, Z.-F.Tao, Y.Ozeki, I.Saito, A.H.-J.Wang, M.Lee, H.Sugiyama, J. Aa. Che 
m. Soc, 121, 7706-7707(1999). &E<D'&ft&ffiZ&m?ZZ£tfXZZ>o 
[0 0 4 0] 

(A-L-B) ?yi$-*yV<?)*®A®fr\%, DNA©l&g©-aC&£l/ 

(a-l-b) ziyitz-%yh(D%®vyJ}-u^ A$#&tfB»©ft# 

m# t dn A®&mmm^Mvmz>®fr£ &-Mts z tit-nut 
&s £#n w tc 7 ;i/ * ;wfc t t 1 6 £ £ # «rti t & § . 

^ Vyjj-L£lXi$. m%&&2*HL. IP^K^f!C^2~l 0®, #£L< 
^ »2~5®g£&:£U A^tB^^fc^^^-fe^S^OT^tllii^o 

l-vm; y%-hh hx\t*-m*^?z\b^mmihfrz>. 

#£U% (A-L-B) -=i>d<-^>hi:LTtt, (II) 
[0 0 4 1] 
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0 [0042] 
Xttfc5£ (HI) 

[0 0 4 3] 
[ft!3] 



H 




[0044] 

-ems ti sgfc if e> tis . 

(A-L-B) 3>#-*>bfc«£S**;**-if-XfcLTtt, JSSfcS 
A-L-B) 3>jK-*>hSft^#l^a*#S*0'C»*lK*V^ # 



1 9 
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Z^-y--XtLXte. -CO-S, -CO-CH = CH-CO-£, -CO 
- (CH 2 ) 4 -CO-I, XWu -CO- (p-C 6 H 4 ) -CO 

-CO- (CH £ ) 4 -CO-g&£?»£UV>. 
[0 04 5] 

♦ WitflmlmPy, I ml ml m&£© h U 75 K©#£TK:fT 

*M<z)^ic<kyw>^-xh^>'F^n^y>^-rs«-&ictt, (a-l 

— b) uy#-*y io*<DB®ft<DDKA<DM.mmnzumT*%z>fo¥wmz 

£ >j, d N A ©#£ ©&SE#J3P£ K^yft-xh^yFtuxvy? 

tS3i:^T^5. MAtf, *ft®<Dfci$mthXmmht=.%^m (7 a) 
£fflV%fc#-&K:&. DNA©TGGC^U<»GCCAXtt^*l*>©ffi*fTO# 

[0 04 6] 

tar 

#»W©>f ^-Xh^vK^nx'J > tmt. D N A ©4$&©%£fi!$l©& 
^HC-f > # -X h 5 > n X U > 9 * 3 £ £ #T*£ 5©T% »^©MStC «fc 

5&«©&j&©*&&x«OT£;fMT-&s. #k:*»^c#lt 

±§F& $ *i s fift ^ e> & s E$tt$ ft & n&f s % ©. t* & s . is © EUffi/fc 

[0 0 4 7] 
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&fc, HE««K:J:y*»WS:J:y*#flSricttlJlt«3V, *%®l*Zti?> <D$m 

[0 0 4 8] 
llll (7 a) ©fig 

(i) <t&to (2) ©gBI 

(1. 5ml, 35. 7mmo 1) ©»S^?gi& (3ml) tfJ£ 1 - 
^^-2-tfD->n/7^xt F (3. Og, 2 7. 5mmol) ©»TOi§ 
t(5ml) &-4 0t;TT*4 0£r£tf>o<y£:irFbfe. 10 
# °CTT'2©W#l/fc^, ^ICv*-*:/ (100ml) *Mtt. £Cfcijyg 
^^llfn-h^ffiVxTmft, 'SW^ (10ml x 2) T^#"T5Z: t &CJ: 

a. 43 g , 34%) sat. ■zb&zmmKtftz 

ftMiti-hV V A (3 7 2mg, 9. 29mmol, 6 0 % oil suspension 
) ©THF (5ml) &&tmc2-$;x^;b3}NX3ft7i^x^;i/X*x^ (trie 
thylphosphonoacetate) (1. 9 3ml, 9. 7 5mmol) S0tTT^o< 

VtMz-fco i-^^;i/-4-~ hn-2-tfo-^7;i/-rt k (1. 

43 g, 9. 29mmol) ©THF (10ml) 0 rT^iHAfe^, 

^ raM&MT-e2B»Nffi*L&. E«^0^&*56<L3ll«* (1 0ml 
) *MSr»^x^^ (10 0ml x 2) fcJSHTffiffiLfe. «M 

&i^***B^y9AK:Tttm Hit* ttltLMttfcS"J *#/l/*5A 

?D7h ^ 9 7-f- (25-^50% EtOAcin hexane, gradient elution 
) CT«M-r6£fcCJ:»;fc£« (2) (1. 69g, 8 1%) 
[0 04 9] 
1 H NMR(CDC1 3 ) 5 

1.34(t, J=7.0Hz, 3H), 3.77 (s, 3H), 4.26(q, J=7.0Hz, 2H) , 
6.31 (d, J=16.0Hz, 1H), 7.11 (d, J=1.5Hz, 1H), 
7.48(d, J=16.0Hz, 1H), 7.56(d, J=1.5Hz, 1H). 
1 3 C NM(CDC1 3 ) 8 
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14.3, 35.4, 60.8, 106.1, 118.4, 125.3, 129.8, 130.1, 
136.7, 166.5. 
MS(FAB+) 225 [M + ] . 

[0 0 5 0] 
(2) {tUt® (3) ®£& 

(2) (50 0mg, 2. 2 3 mm o 1 ) ©&&M # J —/I/ (25ml 
) fcfctfiCl 0%/C9*;9A-ifcj& (2 2 0mg) «r»A.fc. S & ICZKHtft* * 
ifcM»y#A (1 53mg, 4. 04mmo 1) ©&W* (3ml) MHt; 

TtiTim »5a^*ssaTTf2o^sffbfc. Kfc****^ mc 

# TjliiUfelfe, Mx^;i/ (5 00ml) £HJI&3§©# (10ml 

) cttt^ifeft, mmmi- h u 9 actwmii, *& muMsisA ( 

4 6 1mg) 3&fc«PRC#*£fc&<*fcK:£©%©fc&0£jSIC 

«ISfi©*s**ft^.^^> (iomi) »«*icx^^$;-f y^nW5> 

(0. 52ml, 2. 98mmol) £BI£&JfcLfe 1 -- V U - 

Z-hV i'DnytfM (0 2 NImCOCCl 3 ) (5 50mg 

, 2. 02mmol) JR&0*CTT?jW*.fe«* S^liSfflT'C 1 BMB 

^ (30-»50% E t OAc (/\^r-9">t4i) ) tCTSiiSi-SZl^KJ;^ 

, (3) (40 0mg, 5 2% for 2 steps) £#fc 0 

[0 0 5 1] 
1 H NMR(CDC1 3 ) 6 

1.33(t, J=7.0Hz, 3H), 3.71 (s, 3H), 4.21 (s, 3B) , 

4.25(q, J=7.0Hz, 2H), 6.16 (d, J=16.0Hz, 1H) , 

6.62(d, J=1.5Hz, 1H), 7.32(d, J=1.5Hz, 1H), 

7.55(d, J=16.0Hz, 1H) , 7.82(s, 1H) , 8.97(brs, IB). 
1 3 C NMR(CDC1 3 ) 8 

14.3, 34.4, 37.1, 60.3, 102.5, 114.2, 117.9, 122.1, 124.4, 

127.6, 131.4, 137.2, 145.3, 154.4, 167.4. 
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MS(FAB+) 347 [H+] . 

[0 0 5 2] 
(3) ft^|(4a)« 

ft-&* (3) (25 0mg, 0. 7 2 mm o 1 ) ©**7M # -/ 
(1 : 1, 10ml)i^M^10%^7^')A-ii(12 0mg) S 
Jn^-feo (54. 5mg, 1. 44mmol) <D 

mM-fciO. 5ml)MiOTCK'iTim ElS8#«&gfiTT?2 0£ 
S#Lfc. HlS^$:2/ 1 J*^*7A^DVh^5-7'f- (EtOAc) JCT 
»f:f, ^&@*tTHfi3S^ (14 1mg) 

a»ll<Z>*l**ft^^^> (2ml) ^Wfcx^^/^y^ntr^T^^ ( 
0. 2 5ml, 1. 3 3mmo 1) tTV^ Jl-PtUvJ K (adipoyl chlo 
ride) (32/il, 0- 22mmol) TO 0 TCT?iH;tfc^, 

^7^^n7b^77-f- (0-»3% MeOH in CHC1 3 ) tCT»fS? 
1-*£fclCJ:»;fl;-&* (4a) (96. 2mg, 3 6% for 2 steps) 

o 

[0 0 5 3] 
^ 1 H NMK(CDCl 3 ) § 

1.32(t, J=6.5Hz, 6H), 1.81 (s, 4H), 2.42(s, 4H) , 3.67(s, 6H) , 
4.04(s, 6H), 4.24(q, J=6.5Hz, 4H) , 6.10(d, J=15.5Hz, 2H), 
6.51(s, 2H), 7.34(s, 2H), 7.41 (s, 2H) , 7.53(d, J=15.5Hz, 2H) , 
8.04(brs, 2H), 8.80(brs, 2H). 
1 3 C NMR(5XCD 3 0D in CDCl 3 ) 8 

14.1, 24.8, 34.1, 34.5, 34.6, 60.3, 102.3, 112.9, 114.3, 
118.0, 122.8, 127.1, 131.8, 133.7, 135.8, 155.8, 168.0, 171.0. 
MS(ESI+) 744.6 [M + ] . 

[0 0 5 4] 
(4) (5 a) <Z>8& 
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4a (76. 2mg, 0. 1 Ommo 1) (bWHk (0. 6ml) ilt"fK: 
DBU : 1,8-diazabicyclo [5.4.0] undec-7-ene (0. 6ml, 4. Olmmol 
) iMZ1zKmm&UTT»l 5MH#Lfc 0 £J5©»£HPLC (0-+ 
10 0% 5 0mmol^7>i»-fMM-7tb-hy;i/, 2 0min 
, 2 54 nm) BLmmmm*%£LX'mn&%imZVx. 
^x-^/l, (10ml) , Wm^fr (10ml) *%^T&&itZlttc B # 
f.nfcDBUSM^irotfli^M^'ClIiiillfct, ^Sfcifc^fcHUia 
-b£M^T||&M£T$&i^5 5 a (4 0. Omg, 5 7%) 

fc". 

# [0 0 5 5] 

X H NMR(DMSO-dg) 8 

1.58(s, 4H), 2.32(s, 4H) , 3.68(s, 6H), 3.94(s, 6H), 
6.03(d, J=15.5Hz, 2H), 6.80(s, 2H) , 7.41(s, 2H) , 7.43(s, 2H), 
7.46(d, J=15.5Hz, 2H), 9.89(brs, 2H), 10.24(brs, 2H). 
HS(ESI+) 688.5 [M+] . 

[0 0 5 6] 
(5) At$® (6 a) ®«Bfi 
5 a (3 0. Omg, 4 3, 6/imol) ®i*^^*^7U* (lm 
£ l)t»Jjt*ICl, 1* -#/l/Jtfx;i/$M 5 (l.l'-carbonyldi imidazole 

) (CDI) (4 2mg, 26 1/tmol) iSK'15 

1 0ml) SrffiVAT^^ft^V^b^ (6 a) (35. 7mg, 100%)% 

[0 0 5 7] 
X H NMB(DMSO-dg) 8 

1.59(s, 4H), 2.34(s, 4H) , 3.78(s, 6H) , 3.96(s, 6H) , 

7.11(s, 2H), 7.16(d, J=14.5Hz, 2H) , 7.32(s, 2H), 

7.45(s, 2H), 7.49(s, 2H), 7.87(d, J=14.5Hz, 2B) , 

7.90(s, 2H), 8.68(s, 2H), 10.07(brs, 2H), 10.23(brs, 2H). 
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[0 0 5 8] 
(6) ft^(7a)fflll 

(2. 6mg, 64. 4<imol, 6 0 % oil suspension 
) Ojl*^f **MT5 F (0. 2ml) »U^^LfcDU8 6 

©-fe^;*>hA (1 2. 5mg, 4 8. 3 nmo 1) (DMTkVtmM&r 
K (0. 2ml) M^OTCK'iAfct, M (6 a) (13. 6mg, 1 
7. 2/tmol) 0jl*i/^f^>fl/A75K (0. 2 m 1 ) M&iDK-fcjKffr 
»«tO , CT , C4»|BHWPUfe. £jK»«*C10mMU>»^hy9A (2m 

• ftft«0in-h±'P3(l#* (l 0ml) , (10ml) > S>x^;yx 

(10ml) tCTlWl, »ffiT«S«i-r«ii:K:J:oT*Sl©fli^« 
(7 a) (12. 2mg, 6 1%) S:#fco 
[0 0 5 9] 
1 H NMR(DMS0-d 6 ) 8 

1.29(m, 2H), 1.58(s, 4H), 2.09(m, 2H), 2.33(s, 4H) , 
2.47 (s, 6H), 3.45(m, 2H), 3.72(s, 6H), 3.73(s, 6H), 
3.95(s, 6H), 4.18(m, 2H), 4.28(m, 2H), 
6.57(d, J=14.5Hz, 2H), 6.83(brs, 2H), 6.99(s, 2H), 
^ 7.41(s, 2H), 7.44(s, 2H), 7.58(d, J=14.5Hz, 2H) , 

9.98(s, 2H), 10.23 (s, 2fl), 12.36(brs, 2H). 
HS(ESI+) 1168.6 [M + ]. 
[0 0 6 0] 

mm 2 its® (7 b) comm. 

(1) fc#«(4b)©«3& 

HI6«1© (2) *e«5Sbfeft#« (3) (4 2 0mg, 1. 2 1mmol) 
©&&2M#/-;i/-Mx^/l/ (1:1, 3 0ml) 1 0%^9S? 

^A-^ (2 0 Omg) SiD^feo S6C*J)Mfc* 1 >*f-hy (1 0 6m 
g, 2. 8 0mmol) ©3d«*(lml) M§:OlCK'iTtf=t, SOT 
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- (EtOAc) Kl-caiai/fcfJU m£Z&£LTm&m&& (3 2 7mg) & 

fflKS©«UMftft^^i/> (i omi) »«*K:x^*;>fv^nt:^r^'> 

(0. 6ml, 3. 6 3 mmo 1) fcx 1/7* 09>fF (terephtaloyl 
chloride) (122mg, 0. 6 1mmol) «*0TCT , C*^fell» fi 

Si"J*W7A^n7h^77-f- (0->3% MeOH in CHC1 3 ) 
KX®m-tZ>Z.£\Z (4b) (2 23mg, 4 8% for 2 steps) 

^ [0 0 6 1] 

1 H NMR(CDC1 3 ) 8 

1.33(t, J=7.5Bz, 6H), 3.71 (s, 6H), 4.12(s, 6H) , 
4.25(q, J=7.5Bz, 4H), 6.13(d, J=16.0Hz, 2H) , 
6.55(s, 2H), 7.38(s, 2H), 7.56(d, J=16.0Hz, 2H) , 
7.61(s, 2H), 8.02(s, 4H), 8.38(brs, 2H), 8.82(brs, 2H). 
[0 0 6 2] 

(2) its® (5 b) aim 

ft&tfa (4b) (30. 0m|, 0. 04mmol) (0. 2ml) 

f SW£tplCl, 8-*?riftfS/^n [5, 4, 0] ^yf±y-7 (1,8-dazabi 
cyclo[5.4.0]undec-7-ene) (DBU) (0. 2ml, 1. 3 4 mmo 1) Srjff 
*fcEJ£8*££fiTT? 1 2Bf|fflJWPLfc. SfSO^MfcH P L C (0-*100 
% 50mmol Snfc7> s e-*A#SIR-7"fe h- h U )V, 2 0 m i n, 2 
5 4nm) T??tigbfcfc, gM©M^SlTifeHM»^^^ 
ac-x>H/ (10ml) , «x^;i/ (10ml) &M^*dgBfl;3iirfc. 
fcD B UiMJ 1 %#ffl^ffl^Tifilfct, £CfciW8*>&*illin-h 
%«V^T«ft«JEET««t*Si:CJ:»Jft^« (5b) (21. 5mg, 85% 

) 

[0 0 6 3] 

1 H NMR(DMS0-d R ) 8 
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3.68(s, 6H), 4.00(s, 6H), 6.04(d, J=16.0Hz, 2H), 6.81 (s, 2H) , 
7.43(s, 2H), 7.46(d, J=16.0Hz, 2H) , 7.66(s, 2H), 8.10(s, 4H) , 
9-95(s, 2H), 10.95(s, 2H). 
[0 0 64] 

(3) fc£*<6b)©«3i 

<ffc#4£j (5 b) (5 4. 5mg, 7 9. 9 /imo 1 ) <D$&fo*J ft &7 
K K (3 ml) CD I (7 6mg, 231/imol) *M7LtzRj&% 

lf;n-f^(10ml) £mv^MSM*TVMt-&© (6 b) (63. 0m 
# g, 9 7%) £#fc„ 

X H NMR(DMSO-dg) 5 

3.79(s, 6H), 4.02(s, 6B) , 7.10(s, 2H) , 7.17(d, J=15.0Hz, 2H), 

7.32(s, 2H), 7.50(s, 2H) , 7.68(s, 2H) , 7.87(d, J=15.0Hz, 2H), 

7.90(s, 2H), 8.11 (s, 4H), 8.67(s, 2H) , 10.15(s, 2H), 
10.96(s, 2H). 
[0 0 65] 

(4) (7b> 

ftBiti-VVV& (4. 5mg, 112. 5/tmol, 6 0 % oil suspensio 
£ n) (DMTkVU-ftftftkrS. K (0. 1ml) g!H$£#l/fcDU 8 

6<DK!f*yYA (2 1. Omg, 8 1. 3/tmol) (DM.7k*J* =?ft-foftl*? 
*K(0. lml)«om'»^ M (6 b) (2 1. Omg, 
24. 9 /tmo 1) <DMfrP* 1 ?'ftfcftk7$ F (0. 8 m 1 ) 
fS^tS: O.TJTC 1 8 B||f*i#Lfc. SfSM^SC 1 0 mMU h U 9 2> ( 

2ml) igffi^&OtJT^ail^m MHT$««£ LSt&^»£#fc 0 
ffl»S«&*lJ4D-h±*e3R«* (1 0ml) , (1 0ml) , S?X^ 

. /i/x-5=7l/ (10ml) }CTf(«#U ^ffiTl^i-tS3^iCj:o*C^E©ft 
^i(7b) (2 4. 5mg, 8 3%) 
[0 0 6 6] 
X i NMB(DMS0-d R ) 6 
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1.30(m, 2H), 2.09(m, 2H), 2.47(s, 6H) , 3.46(m, 2H), 
3.74(s, 12H), 4.02(s, 6H) , 4.20(m, 2H) , 4.29(m, 2H), 
6.60(d, J=15.0Hz, 2H), 6.83(brs, 2H), 7.01(s, 2H), 
7.43(s, 2H), 7.58(d, J=15.0Hz, 2H), 7.68(s, 2H) , 
8.12(s, 4H), 10.05(s, 2H) , 10.96(s, 2H), 12.36(brs, 2H). 
MS(ESI+) 1188.9 [M + ]. 
[0 0 6 7] 
HIM 3 frM (7 c) (DWM 
(1) ft^fc (4 c) ®Si 
© %mmi(T> (2) TflBSl/fcfl;^* (3) (2 0 0m g> 0. 5 8mmol) 

# </ (i : l , 2 0ml) l o Vort? V 

W-li(lOOmg) SrSn^-fco $e>lC7K*«^^bU^A (4 4mg 
, 1. 15mmol)®lf*(0. 5 m 1 ) Ml: OtTt'ITLfe^ 

& aar n 2 0 t fe . h % * u * 4* 9 * * o v h y 5 7 

4- (EtOAc) JcraKftLfeft, $&&S£LT}§£ffl&|| (9 3mg) S 

«»fi©«*8Mfc^f'i/> (2ml) ^$#£x^;i/y>f V^ntf/l/T^ ( 
0. 15ml, 0. 88mmol) ^77^/1^^07^ K (ftuiaryl chloride 
0 ) (I6/1I, 0. 15mmol) SJR^O^T'CiDit.feft, fifB»^«&aa 

A7^n7b^77^- (0->3% Me OH in CHCI3) \ZTM%1>& 
:fcCi»Jft^*(4c) (5 0. lmg, 4 1% for 2 steps) £#fc 0 
[0 0 6 8] 
X H NMR(DMSO-dg) 8 

1.25(t, J=7.0Hz, 6H), 3.70(s, 6H), 3.98(s, 6H) , 

4.16(q, J=7.0Hz, 4H), 6.11(d, J=16.0Hz, 2H), 6.85(s, 2B) , 

7.26(s, 2E), 7.45(s, 2H), 7.52(d, J=16.0Hz, 2H), 

7.61 (s, 2H), 9.97(s, 2H), 10.90(s, 2H). 

[0 0 6 9] 
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(2) (5 c) ©SSil 

ft-^i (4 c) (40. lmg, 0. 0 6mmol) (0. 3ml) 

iit(fi|CDBU (0. 3ml, 2. OOmmol) *MZ-itfcl&%W.Zg.UT 
T'l iWffimWbit. Rj^(Dm^HPLC (0-»l O 0% 5 Ommo 1 
T^=E-^^*W-7-fe h~hU;i/, 20min, 2 54nm) tllgbfe 
HJtS^©^?:@^l't^^^»?:^^3:-x>n/ (10ml) 
, W&ttto (10ml) fcfcWClgJWfcS**:. #&*lfeDBUtMfcl 

aH-ejUHC^Uft** (5 c) (22. 5mg, 6 1%) 
0 [0 0 7 0] 

X H NMB(DMS0-d 6 ) 8 

3.69(8, 6H), 3.98(s, 6H), 6.04(d, J=16.0Hz, 2H), 

6.83(s, 2H), 7.26(s, 2H) , 7.43(s, 2H), 7.47 (d, J=16.0 Hz, 2H) , 

7.60(s, 2H), 9.97(s, 2H) , 10.90(s, 2H). 

[0 0 7 1] 

(3) fc&tt (6 c) ©tea 

ft^(5c) (17. 5mg, 2 6. 5 #mo 1 ) ^/I/fc/PA 7 

$K (1ml) WlCCDI (3 0mg, 1 8 5 /*mo 1 ) ZitiX1~Kfc&W. 

^/l/X--r/|/ (1 Oml) fcJBV>T*§&ffcfcfTV^b£ife (6 c) (1 8. 5mg 

, 9 2%) zmt-o 

1 H NMR(DMSO-dg) 8 

3.78(s, 6H), 4.00(s, 6H) , 7.11(s, 2H), 
7.17(d, J=15.0Hz, 2H), 7.28(s, 2H) , 7.34(s, 2H), 
7.52(s, 2H), 7.63(s, 2H) , 7.89(d, J=15.0Hz, 2H), 
7.91 (s, 2H), 8.68(s, 2H) , 10.17(s, 2H), 10.89(s, 2H). 
(0 0 7 2] 

(4) fc^m (7 c) ©»& 

TfC^ffc^M) ?A (2. 8mg, 7 1. 2/tmol, 6 0% oil suspension 
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) <DM*?*?A'*fl'&T$ K (0. 1ml) S9ii^LfcDU8 6 

0i2^^>hA (13. 8m g, 53. 4/imol) ©i*^^f;i/*^7 5 
K (0. lml) tWt*0'CT'eiDit&*» fc*4fc (6 c) (13. 5mg, 1 
7. 8 a mo 1) 0iS7jc^;*^;i//fc;i/A7^ K (0. 7 m 1) MfcitJ^feSfS 
m&ZOVT-ei ZWIffLfc. fi«:»«4»»Cl OmM'J>M^hU^A (2 
ml) 3K«»aftOX;T'eJDiLfe*, «ET^fc«*bJHW8W«*:#fe. ffl 
^SS:«ajD-b±T*^®* (10ml) „ (1 Oml) , 

x-^;i/ (10ml) KTJIWHfcfrU «£ET«*1"6-2:K:i:oT*«©fl:-& 
«(7c) (9. 6mg, 4 7%) 
# [0 0 73] 

X H NHK(DMSO-dg) 6 

1.30(m, 2H), 2.08(m, 2H) , 2.47 (s, 6H), 3.47(m, 2H) , 
3.73(s, 6H), 3.74(s, 6E), 3.99(s, 6H), 4.20(m, 2H) , 
4.29(m, 2H), 6.59(d, J=15.0Bz, 2H), 6.79(brs, 2H), 
7.01 (s, 2H), 7.28(s, 2H), 7.43(s, 2H), 
7.58(d, J=15.0Hz, 2H) , 7.61(s, 2H), 10.07(s, 2H) , 
10.89(s, 2H), 12.36 (brs, 2H). 
HS(ESI+) 1138.5 
^ [0 0 74] 

MM® A fr&tt (7d) ©Slit 
(1) M (4d)©gl 

*»H1<Z> (2) taBtl/fe-fb^* (S) (20 0mg,'0. 5 8mmol) 
^-A-^x^;!/ (1 : 1, 2 0ml) g£»fc+lC 1 0%/\°5^ 
W-^i(lOOmg) ttAfe. ^btCTK^ft^^^hU^A (4 4mg 
, 1. 1 5 mm o 1 ) ( 0 . 5 m 1 ) & 0 ^CTT'iT Ifct, R& 

4- (EtOAc) CTfciiLfe*, mifcff^bTMStSA (6 3mg) & 

ttttfi<0*fcMtflS*? > l'2' (2ml) »«tf»KCDI (16mg, 0. 10m 
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tt® && £ b T #fc||££S» fe * U * /!/* 5 A * Q V 1*^5 7 -f - (0 
-3% Me OH in CHC1 3) CT»»f fcC J:»Jfc-&ft (4 d) (5 
1. Smg. 4 5% for 2 steps) 
[0 0 7 5] 
1 H MR(DHSO-dg) 8 

1.24(t, J=7.0Hz, 6H), 3.70 (s, 6H), 3.96 (s, 6H), 
4.15(q, J=7.0Hz, 4H), 6.08(d, J=16.0Hz, 2H), 6.87(s, 2H) , 
7.26(s, 2H), 7.45(s, 2H) , 7.51(d, J=16.0Hz, 2H) , 
W 8.31 (brs, 2H), 10.10(s, 2H) . 

[0 0 7 6] 

(2) (5d) <Z>S3t 

4d (4 1. 3mg, 0. 0 6mmol) ®I@7K(0. 3 m 1) SafilWC 
DBU (0. 3ml, 2. OOmmol) £**fc^M&£ffiTT? 1 7 ftR 
TO^SHPLC (0-»10 0% 5 0mmolfir^-'? 
A7jcM-7-fe b-hU^/, 2 0min, 2 54nm) T??|fgbfc$> 
©iI?:^bt#fc|IM®iS:^3:fM-f;V (10ml) , »®x^/l/ 
(10ml) £M^TMM3-ti:fco a&tlfcDBUfrffc£4&fcl%*£S&Jfl 

±9ft^*(5d) (2 7. 4mg. 7 3%) 
1 H NMR(DMSO-dg) 8 

3.68(s, 6H), 3.96(s, 6H) , 6.01 (d, J=16.0Hz, 2H) , 

6.84(s, 2H), 7.26(s, 2H) , 7.42 (s, 2H), 7.47 (d, J=16.0Hz, 2H) , 

8.84(brs, 2H), 10.08(s, 2H). 

[0 0 7 7] 

(3) (6 d) ©ISIJi 

M (5d) (22. 4mg, 3 7. 1 vtmo 1) <DMfri?*?-)\>ftfyJU7 
5 F (1ml) M^KCD I (30mg> 1 8 5 ftmo 1) tztattBLfc®Wl 
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fM-^ (10ml) fc/g^T^IHb&fTVHfc^ (6 d) (2 5. 2mg 

, 9 6%) 

1 HMR(DMS0-d 6 ) 8 

3.79(s, 6H), 3.98(s, 6H), 7.10(s, 2H), 
7.15(d, J=15.0Hz, 2H), 7.28(s, 2H) , 7.34(s, 2H), 
7.50(s, 2H), 7.87(d, J=15.0Hz, 2H) , 7.90(s, 2H), 
8.67(s, 2H), 8.89(brs, 2H) , 10.25(s, 2H) . 
[0 0 7 8] 
(4) (7 d) <Z>f&fi 

6 *tR-fb"*-hU9A (4. 6mg, 114. 4nmol, 6 0% oil suspensio 
n) ©fefC^^^/I/AT^ K (0. 1ml) ?§»}C, g[Jii-&$LfcDU8 
60)1z!f*yhA (22. lmg, 85. 8 /* m o 1 ) (DMfoV* *)]/tii)]/2*7 
*K(0. lml) tg&fcOTJTT'JllA.fc^ (6d) (20. 2mg, 

2 8. 6/tmol) 0ifefcS?;*^;i/*;i;A7^ K (0. lml) mWLZiUttR 
JSSKR&OICTlfl 2«MB«ffbfc. £JS8$C#IC1 OmM'J^tbVJA ( 
2ml) OXJTT?iDitfe*» KttET«Kft«*bJtft«»fcfffe. 

fflBS&«0in- h±Tf3d#*- (10ml), ^;^(10ml), S?:nf- 
/l/X— (10ml) £TI?&*£#U «ffiTffift**£i:CJ:oT«!ffi©fc 
0 #ft(7d) (5. 5mg, 18%)&#fe. 
[0 0 7 9] 
X H NMR(MSO-dg) 8 

1.29(m, 2H), 2.09(i, 2H), 2.47(s, 6H), 3.44(m, 2H) , 
3.72(s, 6H), 3.73(s, 6H) , 3.97 (s, 6H), 4.18(m, 2fl) , 
4.27(m, 2H), 6.56(d, J=14.5Hz, 2H) , 6.84(brs, 2H), 
7.01(s, 2B), 7.26(s, 2H) , 7.42(s, 2H), 
7.57(d, J=14.5Hz, 2H), 8.82(brs, 2H), 10.16(s, 2H), 
12.35(brs, 2H). 
US(ESI+) 1084.5 [M + ] . 
[0 0 8 0] 
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MMfflS ImlmPy (ft^«(ll) ) 

(1) 0 2 NPy LCONHCH 2 CH 2 CH 2 NMe £ (flS^ft (8) ) © 

OgNPyCOCCl 3 (5 OOmg, 1. 8 4 mmo 1 ) (CS;^^;i/7^ J 
rtU\ZhT%y (1ml. 8. 3 3mmol) &flU3.fe^ £f&g-£«gST 
•CI 2^»bfe„ KJS»«©»«Sfi*l/Tfffcjlft389#S^xfM- 
(3ml) ft«V*TlSafc*ff**fli** (8) (4 60mg, 9 7%) 

fe. 

1 HNMR(CDC1 3 ) 8 
^ 1.75(t, J=6.0H2, 2H), 2.34(s, 6H) , 2.54(t, J=6.0Hz, 2H), 

3.49(q, J=6.0Hz, 2H), 4.00(s, 3H) , 6.94(s, 1H), 
7.52(s, 1H), 8.68(brs, 1H). 
[0 0 8 1] 

(2) 0 2 NImPyLCONHCH 2 CH 2 CH 2 NMe 2 (#-&#! (9) 

) nmm 

(8) (4 6 0mg, 1. 81mmol) (3ml) 
?S«[tpK:i 0%/19 2?*A-fiat (1 2 Omg) £in*-fe&, fij£»64&&** 
JET, ^MT-2^TO#tfe. Kjan^ft-fe^^ h (Me OH) Ctlllfet 

0 , m«0Ai/TjHmm (4 1 3mg) miz a zb%zmmfctttzt& 

8*Sft®*&Mftfli**i/> (8ml) »«H»k:, x^;i.s;>fy^ntr;i/7^> 

(0. 5ml, 2. 87mmol) fc, iM^bfcOgNImCOCClg ( 
49 3mg, 1. 8 1mmol) *mfc OVr^M^^ SfiT 
T'l 5»|WJ|j¥Lfe. fil»»«0«Mlftff*l/'r#fc»ff««f»lC, fttf* (3 0 
ml) fciDiLTftl5*«ft«J8*&«min-fJCjBVxT««Ufe. H©* (3 0 
ml), SJxf^X— r/I/ (5ml) iCtlMliU «EETtti**5£ illC J: 
otfli^fc (9) (5 8 7mg, 8 6% for 2 steps) &#fc 0 
X H NMR(DHSO-dg) 8 

1.61(t, J=7.0Hz, 2H), 2.14(8, 6H), 2.24(t, J=7.0Hz, 2H) , 
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3.19(q, J=7.0Hz, 2H), 3.81(s, 3H) , 4.04(s, 3H), 6.97 (s, 1H) , 
7.27(s, 1H), 8.14(brs, 1H), 8.61 (s, 1H) , 10.80(brs, IE). 
[0 0 8 2] 

(3) 0 2 N ImlmPy LCONHCH 2 CH 2 CH 2 NMe 2 ( 
1 0) ) ®MM 

itS® (9) (lOOmg, 0. 27mmol) 0i*^^;- < H/(3ml) 
3£$i£lCl 0%/C55?#A-JKJR (50mg) £fl0*fc^ £$ft£tt&*iR£E 
T, MT?4l$IHIS#Lfc. MM£-fev>f h (MeOH) {CTSMbfe^, 

mmz®*LTnemt£fk (6 5. 3mg) zb&zmMKtitz-t?* 

ffl»ft©*l**ft^^^> (2ml) x^/i/S^v^nt^T^ 

(0. lml, 0. 5 7mmol) fc, gtf3&&&l/feO 2 N I mC OCC 1 3 ( 
7 2. 2mg, 0. 2 7mmol) &Jg#0T;TT?fllI;lfc&, £JS^£©££M 

r-ei 5&ia«#Lfc. fi(5»*©«H«E&«*bTfffe3Wir«*ic, ism* a 

0ml) &Srit.T&C6jlfeftJtt»&tHlIia-h&fflv>T«Lfe. (1 
0ml), *;x^/I/X~r/I/ (2ml) KTii&»U ^ET3£#t5 ^ £ 
iotM (10) (5 8. 2mg, 44% for 2 steps) 
X H NMB(DHSO-dg) 8 
^ 1.61(t, J=7.0Hz, 2H), 2.15(s, 6H), 2.25(t, J=7.0Hz, 2H), 

3.19(q, J=7.0Hz, 2H), 3.80(s, 3H) , 4.04(s, 3H), 
4.06(s, 3H), 6.91 (s, 1H), 7.23(s, 1H), 7.58(s, 1H), 
8.13(brs, 1H), 8.65(s, 1H), 10.29(s, 1H). 
[0 0 8 3] 

(4) AcHN ImlmPy LCONHCH 2 CH 2 CH 2 NMe 2 Ofb&$ 

(id ) <r>wm 

ft^(lO) (4 8. 2mg, 9 6. 4 ittmo 1 ) ©MtM # ) -/l/-flMfc 
x*/I/ (2 : 1, 6ml) M&mmmzi0%rt7t?VjU-Mm (4 0mg) £ 
a*fcft> #A (8mg, 0. 2 1mmol) (0 

. 4ml) MSOtK-iTU Rfcm&mZ^Wr'Z 2 OftMWlfz, fcfc 
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mWLZtv^h (M e OH) (Ctillfet, *£&#*LT*fiJiB*t& (3 8 

o 

fitSfifcx^SM V7Wfr7$y (0. lml, 0. 57mmol) 
7jc0^ (0. lml, 1. 0 5mmol) fcflnitfctfc ££81**4 

MtRffl/fe. fijK»«©»«fc#*bTfffc3S««4»K:, *nD*;i/A (lm 

x^x—r/l/ (2ml) &J&*.TffiJ*U «ET*^*££CJ:.3T*«Ba> 
(1 1) (2 3. 2mg, 4 7% for 2 steps) 
^ 1 H NMR(DMSO-dg) 8 

1.61 (m, 2H), 2.04(s, 3H) , 2.14(s, 6H), 2.25(m, 2H) , 
3.19(m, 2H), 3.81(s, 3H) , 3.98(s, 3H) , 4.00(s, 3H) , 
6.92 (s, 1H), 7.23(s, 1H) , 7.51(s, 1H) , 7.56(s, IB), 
8.12(brs, IB), 9.34(s, IB), 10.27 (s, IB), 10.30(s, IB). 
[0 0 8 4] 

mmm e my injurs. Rr>«tt*« bv^iw 

±mi Ofi KDilXitJlM'f-hVVkWffim (pH7. 0) 5mM*lC5' * 
SB* 8 ?***!/* KT*7^$tlfeDNA7^y^> b3 AtMi:^©M6?;DN 
0 A#U 3>-6 #M, DMF2 0% (v/v) t5feC*iaLfc«R©ll3WSr^tr 
««J«^fcttJB&Wfr** (Eppendorf) {CAtlT 3 7 1CTT— lUHIbfe 
o Hilli-Q»«Lfc3{S«*l 1 On UMTMim *3*»&l/il&ai 
ymbfc. (l/til) #6>*&«ffiT#&ftfcpNAfcn~r-f 

i(7a-J/>l/yK0DMFit) Sd 1 iirfco ^©2 /a 1 {CO l\T 

, HITACHI 5500-S DNA sequencer systemfc^fe 1 5 %xW *-^-3Kl).7 

[0 0 8 5] 

£fil 0 a l©*a^»^hy Vkm.mWL (PH7. 0) smM^cs' 5fc 
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A#iJrT7-6 /»M, DMF2 0% (v/v) £9cK.&mb 1t&m<D$mZ'&ti 
WM^Mi'^if (Eppendorf) tA*lT3 7lCT-e-lft#iabfe 
. R&ffi&ZV 1 M l*UfflU -e^JCMilli-Q&l 1 *t l^T^Lfc. 
■e©*3R»«^&l A l^yffSLl/->2> 1/->7&CJBV^. #5K« (11 
# 1) £9 0X3*2 O^HSWLfeft, tf^U^> (UD £j&l!*.3S>lC9 0 

fIC5 0mM3!i3^»tMJ9A««flt (pH7. 0) 1 n 1 iiMilli-Q £ 

i o/t iia^T#^bfc. *©fW«6**&i/tiwy»Li/->3, i/->8 

ICM^fc, ^ (10/tl) iplCAp (1/tl) &»^.3 71DT?2l»WWL/fe 
% 1. 1 A 1 Jfc*J iftb U— >4,. l>— > 9 iCflJV^fco 

*(7a-^>l/yK©DMFKfflD 8 /i 1 fcfcflPS*, -£© 2 a 1 Co^T, 
HITACHI 5500-S DMA sequencer system V> 1 5%-r-f f- *-#!J 7# 

u ;i/7 ^ K^/i/i*©**** fefjts fe. 

[0 0 8 6] 

gftl 0 p. l®iia9*WfrVVVhWti& (PH7. 0) 5mMf*»fC5' ^ 
Wfm^V Kt?9^StlfcDNA-77^>h3 /»Mi:#aDNA*y 
£ dV-6i»M, DMF2 0% (v/v) t5fc^fBLfc^©^JS:#ti^S 
fo®mm&mfo£M® (Eppendorf) IC AtlT 3 7 X3 TT'-tftUg L fc„ Mi 11 i 

fc, fr&M^ETft&ftfcDNA&n-^-f >^fcSl (7 

a-J/>l/'yF©DMF^i) 8 n 1 -£©2 a 1 JCOV^> HITA 

CHI 5500-S DNA sequencer system&jgv>fc 1 5 %-r-f 7* U 

7$ WeiDlSfflt&ffofe. 
[0 0 8 7] 

ltl<D%n*?A,m+hVVjU&WWl (vH7. 0) 5mMtpX#i@© 
5' KT-7<n/$*lfcDNA75^*:y h3#Mfc**l^*l 
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iCftfSLfcffllll&DNAtfy 2fV-6 nUs DMF2 0% (v/v) tftiZ&B 

L&mmmmz^timmRfcmwLmMMMnm (E PP endorf) cajits 

7TCTT?-»#*bfc. Milli-QMbfe^©7fcl 10^1 fclfl^T^fi 

, u»6i* it«t»;Ki/fc. (ui) ^&»^«ffir#e>n&D 

NA^n-fO^i (7a-^l/f K0DMF**) 8 /t 1 iC$fl?3-frfc 
„ ^© 2 # 1 £oV\T, HITACHI 5500-S DNA sequencer system 1 5% 

[0 0 8 8] 

• £»1 On 1 ®jjni? mi- hVV&lgffiWL (PH7. 0) 5mM#lC5' * 
l/V FT?9^as*ifcDNA79^>b (TXR-18) 3 juM 
tMDNAtVdY- (ODN-15) 6 /tM, DMF2 0% (v/v) £ 
^IBbfe^gO^&^tJ^mS/S^SIStaji^ll^ (Eppendorf) KAft 
T3 7°CTT*-»Mbfeo 

[7 a (/uM) , ImlmPy (/ttM) ; 50, 100 (1/->1) ; 2 5, 5 
0 (l/->2) ; 12, 25 (l/->3) ; 6, 1 2 (l/->4) ; 3, 6 (1/ 
->5) ; 2 5. 1 00 (l/->6) ; 2 5, 5 0 (b->7) ; 2 5, 25 ( 
8) ; 2 5, 12 (l/->9) , 2 5, 6 (U->1 0) ] 
^ Killi-QiR8LfeftW*l 10 (i I fejDitT*RLfe<l, 1 a* 1 £Jfc 

UffiLfc. (1 Ml) fr&a^ffTfc&ftfeDNA&n-^-f 

fg (7a-i/>UyKODMFM) 8AilMj$3-efc 0 2 a* 1 &covaT 
, HITACHI 5500-S DNA sequencer system £JgV* 7c l 5%-r-f *-fir-#'J7 

ISSfcB6CaVr. E6 0#l/-^(Cfett5 7 a (a*M) tlmlmPy (ja 

*£, ^n^U>*>y«*fcH7K:5%t. H7<D£«tt, ImImPyfc7 
a#2 : l<D»^©*W©«*fejRU H70«7a#2 5 /xM(Di^0 I 
ml mP y^^Htfcasl/TVNSo 
[0 0 8 9] 
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[Hi] 

[02] 

02«, 2jtgGDDNA&£J§V*T, Oft -f > ^ - X b 7 > F?n 

x u > * & j& &fl?ff b t»5^t, mm fcftfr 3^3st*& So 

[S3] 

03 tt, #3&l5!©flS-6© (7 a) iHmImPyl:ffl^TM§nfe>f>^- 
[04] 

0 04fc, S^ffihU 7^ F£MtT*^©c?){b-&©©>f>^-Xh7>'F^ 
[05] 

[06] 

H6& #3&l$!0ft;-&tl (7 a) &tH m I mPy CDS* n 
[07] 

07«, *SW!fflfl:-&ft (7 a) WlmlmPy &/B^fct§-&©§*®&# 
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[02] 



Cross-linking product 
with TXR-18 and ODM-15 



y^TXRedJ-T-T-ArC^MS-T^t^-C-T-G-OC -3* 
5'-fTXRed}-T-T-A-C-A-G-T-G-G-C-T-G-OCp 




Cross-Hnlcng product j 



with TXR-18R and 0DN-15R 



y^C-GnA-C-G-G-T-C-G-T-A-T-T-fTXRed}^ 
3*iKX>G^C.G.G-T-C^T^T-T-{TXRQ<^ 



1 2 3 4 5 6 7 8 910 



[S3] 



5 1 T ;,G G C T— p C C £-3' 




O -\ H 
OH 




MaOjC 



3' • A C C G A- 



-T-5' 
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[04 J 




1 2 3 4 5 
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1 23456789 10 



100 -r 



Cross-flnking 
yields (%) 



50 



100 



SO- 




1 2 4 8 10 1M Iff 1 

Reagert Eq. value 
C2ri = tmlroPy:7a} 



ImlmP y 
7a(2SMM) 
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mm) 

-m. (i) 

A-L-B-X-B-L-A (I) 
(5£#, #*©BttDNA©a3SBHfl&S»T?£Sfc^^fcwU &*©A« 

GHRH] fcb 
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[39602080 0] 
1. SOMMH 1 9 9 8*£ 2^2 4 H 

ft jff **3t*;iiPtr*«r4TBi#8-9 
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